Hypoxia/reoxygenation stimulates proliferation through PKC-dependent activation of ERK and Akt in mouse neural progenitor cells.
Cerebral ischemia increases neural progenitor cell proliferation and neurogenesis. However, the precise molecular mechanism is poorly understood. The present study was undertaken to determine roles of extracellular signal-regulated kinase (ERK) and phosphoinositide 3-kinase (PI3K)/Akt and their signaling pathways in neural progenitor cells exposed to hypoxia/reoxygenation (H/R), an in vitro model of ischemia/reperfusion. Neural progenitor cells were isolated from postnatal mouse brain. ERK and Akt were transiently activated during the early phase of reoxygenation following 4-h of hypoxia. The ERK activation was inhibited by U0126, a specific inhibitor of MEK, but not by LY294002, a specific inhibitor of PI3K, whereas the Akt activation was blocked by LY294002, but not by U0126. Reoxygenation following 4-h hypoxia stimulated cell proliferation, which was dependent on ERK and Akt activation. Inhibitors of growth factor receptor (AG1478) and Src (PP2) and the antioxidant N-acetylcysteine did not affect activation of ERK and Akt, while the Ras and Raf inhibitors inhibited activation of ERK, but not Akt. PKC inhibitors inhibited both ERK and Akt activation. Taken together, these results suggest that H/R induces activation of MEK/ERK and PI3K/Akt survival signaling pathways through a PKC-dependent mechanism. These pathways may be responsible for the repair process during ischemia/reperfusion.